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A PIER 



Technical Field 



The present invention relates to piers employed in the building industry but more 
particularly but not exclusively to a pier that is removable. 



Many applications in the construction and building industries require the use of a 
pier to support or maintain the position of a building structure, the structure may be 
permanent, temporary or may be a plant item. There is also the requirement on occasions 
for the pier to be removable. 

Currently known piers are screwed or driven into a ground surface and are not 
easily retrieved. These previously known piers also suffer from the disadvantage that as 
the surroimding soil is disturbed they are not well suited to side loading. 

The above problem is addressed by forming a hole and constructing a concrete 
reinforced pier. This solution is reasonably expensive, with removal of the concrete pier 
being costly and time consuming. 

Previously known piers are described in Australian Patent Applications 
72562/91, 19930/95, 69340/98, 91466/98, 74750/81, 44922/96 and 14807/97, as well as 
International Patent Application PCT/AU98/00782 (WO 99/14441). 



It is the object of the present invention to overcome or substantially ameliorate at 
least one of the above discussed disadvantages. 



There is disclosed herein a pier to be driven into an earth surface to support a 
structure to be mounted thereon, said pier including: 

an auger member including a shaft that is rotated in a first direction to drive the 
auger member into the ground surface; and 

a soil compaction member to compact soil aroimd the shaft, said compaction 
member including a sleeve surrounding the shaft and movable relative thereto 
longitudinally of the shaft, and a transverse part extending laterally from and attached to 
the sleeve to engage the soil surrounding the shaft so that upon downward movement of 
the compaction member relative to the shaft soil surrounding the shaft is compacted and 
wherein 
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said sleeve is operatively associated with said shaft so that rotation of said 
compaction member causes rotation of said shaft to thereby drive said auger member. 

Preferably the pier includes a drive assembly to move the compaction member 
relative to the shaft. 

Preferably said drive assembly includes a threaded rod threadably engaged with 
said shaft and operatively associated with said compaction member so that upon rotation 
of said rod said compaction member is caused to move relative to said shaft. 

Preferably, said drive assembly includes a head attached to an upper portion of 
said rod and via which said rod is driven, with said nut applying a force to said 
compaction member to cause said compaction member to move down said shaft. 

Preferably, said transverse portion is a plate, with said plate being provided with 
surfaces they are engaged to cause rotation of said compaction member. 

Preferably, said plate is provided with a pluraUty of apertures which provide said 

surfaces. 

Preferably, said plate extends generally normal to said sleeve. 

Preferably, said shaft is square or rectangular in transverse cross-section and said 
sleeve is square or rectangular in transverse cross section so as to be complimentary with 
respect to said shaft. 

Brief Description of the Drawings 

A preferred form of the present invention will now be described by way of 
example with reference to the accompanying drawings wherein: 

Figure 1 is a schematic isometric view of a pier; 

Figure 2 is a schematic side elevation of the pier of Figure 1; and 

Figure 3 is a schematic side elevation of an insertion tool to be used with the pier 
of Figures 1 and 2. 

Detailed Description of the Preferred Embodiment 

hi the accompanying drawings there is schematically depicted a pier 10. The 
pier 10 includes an auger member 11 consisting of a shaft 12 to which there is fixed an 
auger blade 13. The auger blade 13 extends generally longitudinally and angularly with 
respect to the longitudinal axis 14 of the shaft 12. hi this embodiment the auger blade 13 
consists of a single convulsion . 

The lower end of the shaft is provided with a drill bit 15 which aids penetration 
of the auger member 1 1 in a soil surface. 
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In this embodiment, the shaft 12 is generally square or rectangular in transverse 
cross-section, however it should be appreciated that the shaft 12 may have altemative 
configurations. 

Operatively associated with the shaft 12 is a soil compaction member 16. The 
compaction member 16 includes a sleeve 17 that is also square or rectangular 
configuration so as to be complimentary with respect to the cross-section of the shaft 12. 
The sleeve 17 surrounds a length of the shaft 12 and is slidable therealong in a 
longitudinal direction relative to the axis 14. 

Attached to the sleeve 17 and extending generally transverse thereof is a 
compaction part 18, in this embodiment the part 18 is a plate that extends generally 
normal to the axis 14. Preferably, the compaction part 18 is attached to the sleeve 17 by 
means of a weld 19. 

The compaction part 18 is braced by means of a plurality of flanges or webs 20 
that extend between and are attached to the compaction part 18 and sleeve 17. 

In this embodiment the shaft 12 is hollow and has positioned within it a nut 21. 
The nut 21 is fixed to the shaft 12 so as to be stationary relative thereto. The nut 21 has a 
threaded longitudinal passage 22 that is threadably engaged by a threaded rod 23. The 
rod 23 extends upwardly firom the nut 21 through the sleeve 17 to terminate at its upper 
end with a drive head 23. The drive head 23 bears against a projection of the compaction 
part 18. 

Rotation of the head 23 about the longitudinal axis 14 causes movement of the 
compaction part 18 relative to the shaft 12 in the direction of the axis 14. In this respect, 
it should be appreciated that the sleeve 17 slides over the shaft 12. 

The compaction part 18 includes a plurality of apertures 26 that provide surfaces 
25 via which the compaction member 16 is driven about the longitudinal axis 14. 

In use of the above described pier 10, the surfaces 25 are engaged so that the 
compaction member 16 is driven rotationally in the direction of the arrow 27. This 
rotation of the compaction member 16 drives the auger member 11 so that the shaft 12 
enters a ground surface. At a desired depth driving of the shaft 12 ceases. Thereafter the 
nut 21 is rotatably driven so that the compaction member 16 is moved in the direction of 
the arrow 28. The compaction part 18 engages the soil surface and compacts the soil 
surface surrounding the shaft 12. 

The pier 10 is removable if so required. To remove the pier 10 the head 23 is 
rotated in the opposite direction removing the flanges 20 firom the soil layer. Thereafter 



wo 2004/020744 



4 



PCT/AU2003/001125 



the surfaces 25 are again engaged and the compaction member rotated in the opposite 
direction to the arrow 27 to remove the auger member 1 1 . 

In Figure 3 there is schematically depicted an insertion tool 30 that is one 
arrangement of inserting and removing the pier 10 of Figures 1 and 2. The insertion tool 
30 includes a first drive portion 31 that is to engage the surfaces 25 to cause rotation of 
the compaction member 16, and a second drive portion 32 that engages the head 23. The 
portions 31 and 32 are both attached to a driven shaft 33 extending to a gear assembly 34 
that is driven by an associated motor. 

The drive portion 32 includes a socket 34 that is shaped to engage the head 23 to 
cause rotation thereof upon rotation of the shaft 33. The socket 34 is attached to the shaft 
33 so as to rotate therewith by means of a pin 35. 

The drive portion 31 includes a sleeve 36 slidably mounted on the radially outer 
peripheral surface of the socket 34 so as to be movable relative thereto in the direction of 
the axis 14, The sleeve 36 has attached to it a flange 37 having a plurality of drive pins 

38 that enter the apertures 26 to engage the surfaces 25. The pin 35 extends through slots 

39 formed in the sleeves 36 which slots 39 extend in the direction of the axis 14 so that 
the sleeve 36 is slidable in the direction of the axis 14 relative to the sleeve 36, with the 
sleeve 36 restricted so as to rotate with the shaft 33. 

Preferably, the apertures 26 are of a "key hole" configuration and the pins 38 
each provided with a head 40. 

In operation of the insertion tool 30, preferably the tool 30 is attached to a 
mobile apparatus that has a vertically movable arm to which the tool 30 is attached. The 
tool 30 would be attached to the pier 10 by having the pins 38 inserted in the apertures 26 
and moved relative thereto so that the pier 10 is attached to the flange 37. Thereafter the 
pier 10 may be hfted to an appropriate position. Thereafter the shaft 33 is rotatably 
driven so that the compaction member 16 drives the shaft 12. When the shaft 12 has been 
driven to an appropriate depth, the pins 38 are removed fi-om within the apertures 26 and 
the flange 27 raised so that it is no longer operatively associated with the compaction 
member 16. Thereafter the socket 34 is moved into engagement with the head 23 so that 
rotation of the shaft 33 will then drive the rod 23 and cause the compaction part 18 to 
move down the shaft 12 and compact the soil. 

When the pier 10 is to be removed the above steps are reversed. 



